Four strains from a wild stock of Drosophila melanogaster are being selected for long and short wing, long and short thorax. A closed pedigree system avoids intense inbreeding. Divergence of long and short thorax strains has been slow. After 40 generations the long wing strain had increased 6 per cent. in wing and thorax; the short wing strain had decreased 24 per cent, in wing length and 13 per cent. in thorax length. Rate of divergence has been fairly steady for go generations.
go generations.
Inbred back-selection lines from long-wing strain reverted quickly to unselected level, then changed little; those from short wing strain remained stationary after a small initial advance. A mass-mated line without selection from long-wing strain returned to unselected level, while a similar line from short-wing strain remained unchanged.
Long and short-wing strains show a striking sex-linked difference. The difference in wing size between these two strains reflects mainly a difference in cell size.
Crosses between long-wing and long-thorax strains show heterosis.
SELECTION FOR SIZE IN MICE D. S. FALCONER
An experiment on selection for size in mice is in progress. Crosses were first made between two pairs of inbred lines, and then the two F1s were crossed to produce a large F2 generation. From this two selection lines were started, one for large size and one for small size, the criterion of selection being weight at 6 weeks. A comparison of the variance in the first two generations gave the data necessary for the estimation of the degree of heritability of the measurement, and from this estimate of heritability the expected divergence of the two lines after the first selection was calculated. The estimate of heritability was based on two assumptions; that genetic variance was absent from the inbred lines and therefore from the F1 generation; and that non-additive gene action (dominance and epistasis) was negligible. A comparison of the predicted divergence of the two selected lines with that actually obtained will indicate the extent to which these assumptions were justified.
HERITABILITY OF ALL-OR-NONE CHARACTERS IN POULTRY
A. ROBERTSON and I. M. LERNER
A simple method for the estimation of the degree of heritability of all-or-none characters has been evolved. It is here applied to the case of mortality in poultry, with special reference to the production flock of the University of California at 403
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Berkeley, California. The data permit a partition of the mortality into its separate causes such as lymphomatosis, reproductive disorders, etc., and allow a consideration to be made of the method of inheritance of resistance to death from different causes.
In addition, it is possible to relate the heritability of mortality with its level of incidence.
THE DEGREE OF GENETIC ISOLATION BETWEEN VARIOUS LOCAL POPULATIONS OF DAIRY CATTLE
A. ROBERTSON and A. ASKER The dine in milk production in England and Wales may be due to genetic or management reasons. An attempt is here made to estimate the genetic diversity of animals in different regions of the country by considering the migration of sires and dams in the Friesian and Shorthorn breeds. It is found that the sires move much more than dams and that the general rate of migration is such as to render the chance of formation of distinct sub-populations fairly small. Both breeds have fairly definite areas which act as a centre for the production of breeding stock.
Calculation based on several estimates of the heritability of milk yield in a closed herd of dairy cows shows that improvement from straightforward selection of dams and sires is of the order of i to per cent. per year. Progeny testing would reduce the yearly improvement. Comparison of the performance of the progeny of bulls, which have daughters yielding in two types of herd, with their dams and with the means of the herds in which they produce, suggests that much of the difference between recorded herds at the present day is environmental. THE SEX RATIO IN SOME HUMAN CONGENITAL ABNORMALITIES B. WOOLF In collections of pedigrees of human genetic abnormalities it is quite exceptional to find a normal sex ratio among the affected individuals. Excess of affected males is more common than excess of affected females. Infant deaths and stillbirths attributed to congenital malformations show a similar picture, the male/female ratio ranging from about 4 for pyloric stenosis to o for anencephalus. For most abnormalities, no explanation of the disturbed sex ratio has been advanced. In several of the cases in which partial sex linkage has been postulated, it will be shown that this hypothesis is not in accord with all the facts, and that a more likely explanation is that the condition is more lethal for the female than for the male fretus. This theory was advanced by Hogben to account for a male excess among albinos, and was opposed by Haldane by an argument which will be shown to contain flaws in both the algebra and the arithmetic. Differential sex lethality will be shown to be a plausible explanation in a number of other abnormalities, including Sjogren's pedigrees of oligophrenia. Physiological reasons will be given, supplemented by data from vital statistics, for anticipating a sex difference in the lethality of abnormal conditions among mammals. Since excess lethality seems to act most often against the female, doubt is cast on the belief that there is an excess of males at fertilisation, and this proposition will be shown to rest on statistical fallacies.
The term "double mosaics" is used to describe individuals which are mosaic for two mutations at the same locus, or for two re-arrangements involving the same loci. Several such were found in the progeny of mustard gas treated Drosophila males. Their significance for the theory of mosaicism after chemical treatment will be discussed.
INDUCTION OF GIANT CELLS IN AMPHIBIA BY ENZYME POISONS R. A. BEAUY Chloracetophenone (C.A.P.), a tear-gas, is an inhibitor of enzymes whose activity depends on -SH groups, and is also an inhibitor of glycolysis and respiration.
Rana temporaria eggs at the gastrula or earlier stages were subjected to C.A.P.
in minute concentrations (2-roX r oM). The substance was highly toxic, especially to early stages, and differentially attacked the vegetal pole. At certain critical concentrations tadpoles of a characteristically spotted appearance were produced, due to the presence of giant cells derived from the pigmented epidermal cells, the unpigmented cells being unaffected. Nucleus and cytoplasm of giant cells were on the average three or four times the volume of normal cells. The nuclei appeared on indirect grounds (size, number of nucleoli) to be polyploid, but chromosome counts have not yet been possible. Nuclear division without cell division occurred, polynucleate cells resulting. In spite of their size, these cells were normally differentiated epidermal cells forming part of the epidermal layer, their nucleo-cytoplasmic ratio was normal, and in one case a mitosis at late telophase was observed in a giant cell and in nearby normal cells, suggesting that it had reacted normally to some local mitotic stimulus. Work is proceeding on reversal of the effect of C.A.P. by supplying substances containing -SH groups.
The effects parallel closely those known to be caused by hexenolactone, believed also to be concerned in suppression of enzymes whose action depends on -SR The heterozygote is either normal (60 per cent.) or has a prehallux on one or both hindfeet: the hallux is normal.
Fertility is normal in heterozygotes, but not all homozygotes can breed. lx is closely linked to macrocytic anemia, WV.
The abnormality is recognisable in twelve-day embryos by a proliferation of the preaxial margin of the hindfoot plate.
FACTORS AFFECTING THE FEMALE REPRODUCTIVE SYSTEM IN DROSOPHILA MELANOGASTER R. A. BEATTY
In wild-type adults, growth of the ovary and oocyte were studied to provide a set of data for comparison of mutants. Ovary and oocyte grow rapidly for three or four days after eclosion ; thereafter the ovary increases slightly in length for at least a fortnight. Stocks on a yeasted medium eclose with the ovary about a day in advance of those on ordinary medium. Impregnation had little effect on ovary and oocyte growth. Erratic fecundity was not due to a failure of ovary growth.
Mean egg length differed in two strains.
Females of twelve female-sterile stocks were examined. A variety of pleiotropic effects was observed, some of the more striking being parovaria absent and oocytes abnormal (oc ptg3) ; parovaria rudimentary (ap4) ; ventral receptaculum rudimentary and eggs small (b rn px sp) ; two or more follicles fused end to end (cg) ovaries of mid-pupal size and structure but with asynchronous proliferation of the oogonia (nw2).
Impregnation of mutant and wild-type females is thought to be conditional on the ovary reaching a certain critical size (some o 6o mm. in length).
Fecundity of all twelve mutants was less than in wild-type.
Comparison of the mutants indicates that the female internal genitalia can develop independently of one another, with the exception that parovaria do not seem to develop unless spermathec are present.
A PHYSIOLOGICAL STUDY OF ISOLATED NUCLEI H. G. CALLAN
The ultra-structure of the nuclear membrane of isolated germinal vesicle nuclei from amphibian oocytes has been studied by means of the polarising and electron microscopes. The nuclear membrane consists of protein and is completely devoid of lipoid materials. It has a thickness of the order 150 Angstrom units. It is an elastic structure capable of stretching to a limit of one and a half times its original linear dimensions while preserving perfect elasticity, and within this range shows a linear increase of birefringence with tension. Above the elastic limit no increase of birefringence can be observed.
Photographs taken with the electron microscope show that the nuclear membrane consists of two component structures. One is a non-fibrous membrane with a granulation close to the limit of resolution of the microscope. Adhering to this membrane is a porous sheet of somewhat thicker material, the pores being about 100 Angstrom units in diameter arranged largely in "hexagonal close packing." Experimentally the two membrane components may be detached from one another.
The nuclear membrane has been found permeable to water, salts, sugars and the tetranucleotides of ribose and desoxyribose nucleic acids. Although the problem of permeability has not yet been tackled systematically, it is evident that rate of penetration is roughly universely proportional to molecular size. Fat soluble substances do not show preferential speeds of penetration, in keeping with the absence of lipoids in the membrane.
Egg Albumen, Glycogen, Acacia and synthetic water-soluble celluloses are unable to penetrate, and these substances may be used in the preparation of physiological solutions for the maintenance of isolated nuclei where they counteract the colloid osmotic pressure of the nuclear sap. This osmotic pressure is of the order 30 cm. of water.
The pH of the nuclear sap has been studied with special indicators and lies between 6 and 7. It is not markedly different from that of the cytoplasm. A study of the metabolic activity of the nucleus has been initiated. At physiological pH and at 25° C. the isolated nucleus from a fully grown frog oocyte consumes about o OO9 mm.3 02 per hour, while the intact oocyte consumes o mm.3 The nucleus occupies about one sixty-fourth of the volume of an entire oocyte and thus its respiratory activity is by no means negligible, as some authors have recently The need for a chemically defined medium on which Drosophila would grow normally under conditions of aseptic culture arose primarily from work involving environment-sensitive mutants. The provision of such a medium is an indispensable preliminary to investigations into the biochemistry of gene action. A medium containing casein, dextrose, tryptophane, ergosterol, cholesterol, aneurin, riboflavine, nicotinic acid, pyridoxin, biotin, inositol, pantothenic acid, choline, para-aminobenzoic acid, folic acid, ribOse nucleic acid and salts allows pupation in from 8 to 14 days from oviposition. Two further fractions seem to be involved before completely normal growth is attained-and results based on such a medium cannot be held to be valid unless growth is shown to be completely normal. One of these factors can be extracted from yeast with hot sodium bicarbonate, and precipated with hydrochloric acid and alcohol. The other is insoluble in all solvents so far tried.
There is also some evidence that thymine is involved. Normal growth is also obtained if whole yeast autolysate is added. At the time of writing, suggestive results are being obtained with (a) hnmoglobin and (b) strepogenin preparations, but it is too early to be definite.
A suitable technique for the sterile culture of Drosophila has been worked out.
STUDIES ON THE ARISTOPEDIA ALLELOMORPHS C. H. WADDINGTON and R. FREEDMAN The gene Ssa converts the antenna of Drosophila into a leg-like organ, and also reduces the size of the tarsus. The two apparently opposed actions are enhanced similarly by temperature treatment of the larv, both being increased by cold. Within any one stock, the correlation between leg effect and antennal effect is fairly high; but the correlation is different in different allelomorphs, some of which affect the antenna proportionately more and some the legs. The effect of temperature is directly on the animal and not a secondary effect of changes in the flora in the culture vessel. The results cannot easily be reconciled with the hypothesis that there are quantitative differences between the allelomorphs. of the substances used by him have been tested by us in live yeast cultures and have been found to give effects similar to those described by him. Thus Boron (Sodium Metaborate), Mercury (Mercuric Chloride), Silver (Silver Nitrate), Thiocyanate ion (Potassium Thiocyanate), Semicarbazide ion (Semicarbazide Hydrochloride), and Fluorine (Sodium Fluoride) give respectively phenocopies of "Eyeless or Aristoapedia,"" Minute," "Yellow or Straw,"" Chubby," " Black " and" Benign."
The Boron-produced phenocopies appear to resemble more closely " Deformed" or "Lobed" than "Eyeless," and in addition "Antennaless" flies are also obtained. The Silver brought about a bleaching of the set and body colour generally rather than a true "Yellow" or " Straw" effect. In addition the pericardial cells were coloured reddish brown.
The same substances were tested in sterile (dead yeast) cultures. In all cases the lethal dose was very much lower than in live yeast. Mercury, Boron and Silver gave phenocopies at concentrations which were just sub-lethal, while Fluorine, Thiocyanate ion and Semicarbazide ion produced only normal flies.
The time of action of Boron lies within the first forty-eight hours of larval life. Aristapedia flies (ssa4oa_) are much less sensitive to Boron both as regards the morphogenetic and lethal effect than are Or S flies.
Flies treated with all the above poisons, taken together, show a slight increase in the lethal mutation rate over untreated controls.
HISTOCHEMICAL STUDIES IN EARLY EMBRYOGENESIS OF DROSOPHILA MELANOGASTER YAO TSUNG
Fixed -SH groups are present in the oocyte in all stages. Distribution is diffuse except in some concentration in the cortical ooplasm. In the developing embryo the ectoderm and its derivates show more fixed -SH groups than the other tissue, but it is not clear that any morphogenetical role is played by such substances.
In early cleavage stages they are present in the mitotic chromosomes.
Alkaline phosphatase cannot be demonstratet' histochemically in the ovary or testis, but acid phosphatase has a wide distribution in both organs. Alkaline phosphatase appears suddenly in the embryo at about the eighth or ninth hour after laying (at 25 C.). The enzyme, which is mostly of intra-nuclear origin, appears first in the ventro-lateral ectoderm of the thoracic region and spreads from there in all directions but disappears from most tissues (except salivary gland and a few others) before hatching. Acid phosphatase is present throughout the embryonic stages, located mostly in nuclei and yolk.
